Abstract. We consider initial and boundary value problems modelling the vibrations of a plate with piezoelectric actuator. The simplest model leads to the Bernoulli-Euler plate equation with right hand side given by a distribution concentrated in an interior curve multiplied by a real valued time function representing the voltage applied to the actuator. We prove that, generically with respect to the curve, the plate vibrations can be strongly stabilized and approximatively controlled by means of the voltage applied to the actuator.
Introduction
In this paper we will study control of vibrations for a structure composed of an elastic plate and of a piezoelectric actuator bonded to the plate. The control function is the voltage applied to the actuator. The usual model leads to the Bernoulli-Euler plate equation with right hand side given by a distribution concentrated in an interior curve multiplied by a real valued time function representing the voltage applied to the actuator (cf. 2 
], 3], 8], 11]).
More precisely let us consider T > 0, u 2 L 2 (0; T),
R 2 an open bounded set, ? = @ , Q = (0; T), = ? (0; T) and a curve included in . We will consider the following initial and boundary value problem w 00 (x; y; t) + 2 w(x; y; t) = u(t) @ @ ; in Q; (1.1) w(x; y; t) = @w @ (x; y; t) = 0; on ; (1.2) w(x; y; 0) = w 0 (x; y); w 0 (x; y; 0) = w 1 (x; y); in ; (1.3) where @ @ stands for the derivative of the Dirac mass concentrated in with respect boundary of the actuator. The in uence of the piezoelectric actuator on the rigidity of the plate is neglected. where E = E(t) is the energy of the plate E(t) = 1 2 Z jw 0 (x; t)j 2 + j w(x; t)j 2 ]dx:
Our main stabilization result asserts that, if the eigenvalues the plate operator are simple 1 and satis es some genericity condition, the energy of the solutions of . This is why the assumption of simple eigenvalues is necessary in order to have strong stabilization or approximate controllability.
The plan of this paper is as follows. The second section is devoted to the proof of welposedness results for the closed loop problem ( 1.1)-( 1.4). We obtain more regularity than for the corresponding open loop problem (cf 14]). In the third section we study the asymptotic behavior of solutions for ( 1.1)-( 1.4). The fourth section contains some controllability results. Finally, in the fth section, we provide some explicit computations in the case of a rectangular simply supported plate.
2. Wellposedness for the closed loop system We begin this section by introducing the set of curves which we shall admit as control regions. More precisely we shall denote by K the set of functions : 0; 1] ! R 2 satisfying to the conditions: (C1) is of class C 1 , (C2) (t 1 ) 6 = (t 2 ), for all 0 t 1 < t 2 < 1. w 0 2 C( 0; 1); X)), which is de ned as limit of strong solutions.
3. Asymptotic behavior of solutions for the closed loop system In this section we shall study the energy decay of solutions of ( 1.1)-( 1.4) when t ! 1. It is by now wellknown that, by the invariance principle of LaSalle the energy decay property is reduced to a unique continuation result. However, for the sake of completeness, we shall sketch the proof of the following result For particular geometries of it is easy to construct examples of curves such that the assumption of Lemma 3.1 doesn't hold true (it su ces to have Z @ @ d = 0 for some eigenfunction of A). However we shall prove that generically the assumption of Lemma 3.1 holds true. In order to precise the notion of genericity let us recall a de nition. If X is a topological space, the subset F X is called residual in X if F is a countable intersection of open, dense sets in X. If F is residual then F is dense in X. Moreover, the complement of F is a set of rst category in X.
The following theorem will be essential for the proof of the stabilization result Theorem 3.2. If A has simple eigenvalues then there exists a set N, residual in K, such that, for all 2 N, the only solution of ( 3.1)-( 3.3) is u 0.
As a consequence of Lemma 3.1 and Theorem 3.2 we obviously obtain our main stabilization result The rest of this section is devoted to the proof of Theorem 3.2. We begin by stating a lemma which will easily imply Theorem 3.2 (the proof of the lemma will be given at the end of this section). As 2 N from ( 3.11) we obtain that a n = b n = 0; 8n 1, so 0 in (0; T).
By using the relation = u 0 and ( 3.1) it follows that 2 u = 0, which combined with ( 3.2) gives u 0 in (0; T).
The last part of this section is devoted to the proof of Lemma 3.4. Similar ideas were used in 1] for proving genericity of simple eigenvalues for the laplacian.
We shall need the following result In order to prove assertion (1) we shall use induction after n. Let 1)-( 1.3) satis es ( 1.6) . If the the exactly L 2 -controllable initial data form a dense subset of L 2 ( ) H ?2 ( ) we say that approximate controllability holds in L 2 ( ) H ?2 ( ).
It is by now well-known that the possibility of solving the controllability problem Let us also notice that the lack of exact controllability in the usual Sobolev spaces for the Kirchho model also follows from a result proved in 22].
An example
Suppose that is a rectangle of the form (0; ) (0; L). In order to do some explicit computations we assume that the plate is simply supported, i.e. we consider the initial and boundary value problem ( 1.1), ( 3.17), ( 1. 
